Polymer synthesis and thermal property:[1]
1-1. 2,7-dibromo-9,9-dialkylflourene (for C10, C12, and C14): 2,7-dibromofluorene (20.0 g, 61.7 mmol), 1-alkylbromide (136 mmol), benzyltriethylammonium chloride (1.0g, 4 mmol) and DMSO (60 mL) were added into a 250 mL flask. 30 mL of 50% NaOH solution was added slowly into this mixture with vigorous stirring with temperature kept below 60 o C, and the solution was stirred at 60 o C for 16 h. The solution was then cooled down to room temperature, added with 50 mL of water and was extracted with 100 mL of hexanes. The water layer was separated and extracted with 50 mL of hexanes twice, and the combined organic layer was washed with 50 mL of water twice and dried over MgSO 4 . The dried solution was passed through a short silica gel column to remove color, and the solvent was removed using a rotary evaporator. The solid residual was purified by washing with 100 mL cold methanol twice and then cold acetone twice, and re-crystallized in acetone to give white crystal. The product with C10 alkyl chain was liquid and was purified by chromatography on silica gels using hexane as eluent.
2,7-dibromo-9,9-didecylflourene (FD-Br 2 ): 36g, 95%, 1 2,7-dibromo-9,9-ditetradecylflourene (FTD-Br 2 ): 37g, 85%, 1 H NMR δ (ppm in CDCl 3 ):
was stirred at 50 o C for 3 h and then 60 o C for 30 min. The solution was then cooled down to room temperature, added with 100 mL of water and was extracted with 100 mL of hexanes. The water layer was separated and extracted with 50 mL of hexanes twice, and the combined organic layer was washed with 50 mL of water twice and dried over MgSO4. The dried solution was passed through a short silica gel column to remove color, and the solvent was removed using a rotary evaporator. The solid residual was washed with 100 mL cold methanol twice and then cold acetone twice, and re-crystallized in acetone to give white crystal (32.2g, 78% 1-3. 9,9-Dialkylfluorene-2,7-bis(pinacolato boron): 2,7-dibromo-9,9'-dialkyllfluorene solution ether twice. The combined organic layer was washed with brine (50 mL) three times, dried over MgSO 4 . The solution was concentrated using rotary evaporator and then was dropped into hexane to precipitate the product. The solid was collect by filtration. After dried under vacuum, it was added into 150 mL of dry toluene. Pinacol (10.6 g, 90.0 mmol) was added into the mixture.
The mixture was heated to reflux for 3 hr with the produced water removed using a Dean Stark 1-4. Poly(9,9-dialkylfluorene): 9,9-Dialkylfluorene-2,7-bis(pinacolato boron) (5.1 mmol), 2,7-Dibromo-9,9-dioctylfluorene (5.0 mmol) were accurately weighed into a 100 mL flask equipped with a stir bar and a condenser. Toluene (50 mL), 2M Na 2 CO 3 solution (20 mL) and ALIQUAT336 (5 drops) were also added into the flask, The system was sealed, degassed under 
Estimation of nanotube content of the raw laser SWCNTs by TGA:
Nanotube content of the raw laser-derived SWCNTs was estimated form TGA measurement ( 3. Yield and SWCNT concentration measurement using absorption spectroscopy.
Yield is one of the two most important performance data other than purity for the enrichment process. It is expressed as the mass percentage of the sc-SWCNTs after enrichment relative to the total mass of SWCNTs present in the starting material. The latter was calculated from the TGA analysis as described above. Principally, yield can be obtained by comparing the weight of scSWCNTs in the final product of the enrichment with the weight of starting material. But the final product is polymer wrapped SWCNTs and therefore it is a mixture of polymer and SWCNTs. The polymer content in the final product has to be detected in order to evaluate the sc-SWCNT yield.
The study by spectroscopic approach as described in Ref 2 shows a more convenient method to simultaneously determine both of the polymer and sc-SWCNTs in the final product. Therefore, we calculate polymer and SWCNT concentration (mg/mL) of the enriched dispersions from their absorption spectra as demonstrated in Fig.S3 , and then the yield of the enrichment can be deduced from this result. 
Semiconducting (sc-) purity assessment by absorption peak ratio.
The sc-purity of the enriched sc-SWCNTs is the key factor to determine the TFT device performance. Unfortunately, it has remained an issue to quantitatively measure the sc-purity to However, this kind of comparison is not convenient for a quick evaluation of the sc-purity.
Therefore we attempt to derive a metric from the absorption spectrum for this purpose. As shown in Fig. 1 in the main text, the enrichment not only removed the M11 absorption band, but also significantly reduced the background intensity in the M11 and S22 region. Because the absorption background was mainly contributed by the featureless absorption of amorphous carbon, [2] [3] [4] [5] the integrated area of the M11 and S22 peak envelop comparing to the total area in this region should be correlated with the SWCNT content in the sample. Therefore, Curve 8.0 of proposed by Itkis for evaluating the nanotube content of pristine SWCNT products, [5] This value for most as-prepared SWCNT samples were found to be low. As the SWCNT content vs amorphous carbon increases, it increases and approaches a maximum value of 0.325 for the pure SWCNT samples. [3] However, our work will show that the SWCNT peak ratio (φ i ) will reach a higher value for highly semi-conducting enriched samples and thus the Itkis model is not applicable in this work. This is because that the removal of the M11 peak due to the elimination of m-SWCNTs removes the overlap between the S22 and M11 absorption features, which results in a lower background intensity in this region, and thus lead to a small A B value and a higher φ i ratio. This feature in reverse makes φ i very sensitive to the m-SWCNT content in an enriched sample. Consequently, φ i was adopted here to evaluate the sc-purity of the enriched samples, 
PLE mapping analysis.
PLE map of the sample in Fig. 4 in the main text showed about 19 (n,m) species in the spectrum, in which about 8 or 9 having peak intensities higher than or close to 0.5. All these chiralities are located in a small area in the index family (Fig. S8) with the major 9 chiralities in a narrow diameter range from 1.25-1.35 nm (blue area). The PL emission and excitation slices of the PLE map (Fig. 4 in main text) were integrated and the resulting curves were superimposed with the absorption spectrum in Fig. S9 . For the sum of emission slices, there is a one to one correspondence with the E 11 absorption, as expected under the assumption there is a negligible amount of energy transfer between nanotubes in the solution. In other words, the absorption and emission signals are dominated by individualized nanotubes, indicating the bundling is weak if at all present in the dispersion. The length of the enriched nanotubes was evaluated by TEM and SEM with the images displayed in Fig. S10 . The TEM image (Fig. S10a) shows straight individual nanotubes with few bundles. A number average length of 1.3 µm (length average, 1.8 µm) was measured from about 200 nanotubes in the SEM image (Fig. S10b) . This sample was prepared by depositing a drop of highly diluted solution on a silicon wafer followed by rinsing with toluene. It can be seen that most tubes were individually dispersed. 
